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Reflectance spectra of human, bovine and equine thrombocytes reveal the existence of pigments which absorb in the visible region of the spectrum. The chromatic properties of these pigments change with the redox potential of the cell. These spectra alterations suggest the existence of a cytochrome system, but the position of the absorption bands does not permit their identification with known mammalian cytochromes. However, platelet homogenates contain a cytochrome oxidase which oxidizes mammalian cytochrome c and which is inhibited by sodium azide. Platelet extracts also contain a DPNH oxidase system which is inhibited by sodium azide. The recent development of sensitive spectrophotometric equipment of high resolution (I, 2) has made possible studies of respiratory enzyme function in vivo. The present communication concerns observations in the respiratory enzyme system of intact mammalian thrombocytes using the integrating sphere in conjunction with a sensitive spectrophotometer (3) . The activity of a mammalian cytochrome c oxidase and a DPNH oxidase system has been demonstrated in platelet extracts. The concept of the platelet as a cell devoid of functions other than those concerned with hemostasis, coagulation and thrombosis has been dispelled recently by the demonstration that they contain a multitude of enzymes such as phospha tases ( I I, I 2)) dehydrogenases (13) ) proteases (14) and antiproteases (IS) which, one may assume are associated with a host of biological functions having little relationship to clot formation and hemostasis.
Additional support of the notion of the complex physiology of the platelet is provided by a spectrophotometric analysis of bovine, equine, and human platelets. Reflectance spectra of suspensions of these cells are presented in figures I, 2 and 3. These spectra reveal the presence of pigments in platelets with absorption bands which change position with the oxidative state of the cell characteristic of cytochromes. Curve I in figures I, 2 and 3 represent the 'steady state oxidized' (16) of these suspensions. Curves z and 3 indicate, respectively, the fully oxidized and fully reduced spectra of these pigments. Table I sum-90   ,/----I  /   WAVE LENGTH-MILLIMICRONS  0  I  I  I  I  I  I  I  400  425  450  475  500  550  600  700   FIG. 3. Reflectance spectra of human thrombocytes. I --steady state oxidized; z -----after oxidation with ferricyanide; -0 -. One aspect common to all three platelet types is the identical position of five absorption peaks in the steady state: two a-bands in the [627] [628] [629] [630] [631] [632] [633] [634] [635] [636] [637] rnp and rnp regions, two P-bands [540] [541] [542] [543] rnp, and one y-band 412-416 rnp in the Soret region. Another similarity is the pronounced shift, or possible destruction, and/or reappearance of new bands after treatment of the platelet suspensions with sodium hydrosulfite. Upon the addition of this reducing agent the a-bands at 627-637 rnp and P-bands at 540-543 rnp disappear and the &bands at 585-580 rnp are shifted toward the blue region (560 mp) while y-bands at [412] [413] [414] [415] [416] rnp are shifted toward the red (427-430 mp). Hydrosulfite apparently has not been reported to affect this pattern of change in other mammalian cytochromes.
However, the cytochromes of certain strains of azotobacter were found to be altered or abolished by this agent ( 7) I.
An unusual disparity exists between the absorption spectra of thrombocytes and the absorption spectra of the cytochromes of other tissues of the mammalian body. With the possible exception of the fully reduced cytochromes at 560 and 430 rnp, suggestive of cytochrome b, none of the three types of mammalian platelets appear to contain cytochromes corresponding to the well defined structures in heart muscle preparations (18) .
It is possible that certain artifacts may have contributed to the appearance of the anomalous absorption spectra of thrombocytes: contamination of platelet suspensions with erythro-cytes or leucocytes containing such iron porphyrins as hemoglobin, catalase and verdoperoxidase. However, the absorption bands of these porphyrins are not evidenced in thrombocyte spectra (figs. I, 2 and 3), while microscopic examination also precludes the interference of these formed elements in the spectrophotometric analysis.
The present findings are of heuristic value: the tissues of the mammalian body with their similar somatic genetic components may be supposed to manifest only qualitative differences in basic metabolic pathways, however, the respiratory apparatus of the thrombocyte, like the granulocyte (19) and the bovine mammary gland microsome (20) , appear to differ qualitatively from the electron transport mechanisms operative in brain and heart muscle.
The absence of absorption bands in the 603-605 rnp region of the reflectance spectra of thrombocytes suggests that these cells do not contain a cytochrome as, the cytochrome oxidase of heart muscle. However, extracts of platelets readily oxidize hydrosulfite-reduced mammalian cytochrome C, figure 4 . The oxidation of ferrous cytochrome c is inhibited by figure 4 show the course of oxidation of reduced coenzyme I, DPNH, by platelet homogenates. The oxidation of DPNH is inhibited also by sodium azide. The ability of platelet extracts to oxide this reduced coenzyme suggests that platelets, which have a very low respiratory rate (21), actually are potentially able to accommodate dehydrogenase systems which reduce diphosphopyridine nucleo tide while using gaseous oxygen as a terminal electron acceptor.
Apart from a purely impirical search for preservative agents any consideration of techniques useful in prolonging the functional integrity of blood corpuscles must reasonably begin with an exploration of the anabolic propensity of the cell. Primary in the maintenance of cell viability are the biochemical reactions which yield energy needed to bring simple chemical compounds into the complex matrix of cell structure. Such energy yielding mechanisms are primarily represented by those catalyst, like the dehydrogenases, and electron transport systems, like the cytochromes, which make possible the oxidation of substrate and the reduction of molecular oxygen.
